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In the title molecule, C 8 H 8 N 2 0 4 , the nitro and methoxy- 
carbonyl groups are twisted from the plane of aromatic ring by 
5.1 (1) and 6.2 (1)°, respectively. In the crystal, intermolecular 
N— H- ■ O hydrogen bonds link the molecules related by 
translation along the b axis into chains. Weak intermolecular 
C— H- ■ O interactions link further these chains into sheets 
parallel to the be plane. 

Related literature 

For the preparation of the title compound, see: Wilshire 
(1990). For a related structure, see: Yakimanski et al. (1997). 

OoN 




Experimental 

Crystal data 

QH 8 N 2 0 4 
M, = 196.16 
Triclinic, PI 
a = 7.4269 (11) A 



y = 116.660 (2)° 
V = 434.04 (11) A 3 
Z = 2 

Mo Ka radiation 

Data collection 

Bruker SMART APEX 

diffractometer 
4507 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.074 

wR(F 2 ) = 0.162 

S = 1.26 

1686 reflections 

132 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



fi = 0.12 mm 

T = 298 K 

0.40 x 0.30 x 0.04 mm 



1686 independent reflections 
1539 reflections with / > 2o(I) 
R in . = 0.051 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.21 e A~ 3 

A/Cw, = -0.32 e A~ 3 



D-H-A 


D—H 


H-A 


D-A 


D-H-A 


C7-H7-02' 


0.93 


2.57 


3.471 (3) 


163 


C1-H1B-04" 


0.96 


2.53 


3.324 (4) 


140 


Nl-Hl-03 ia 


0.82 (3) 


2.20 (4) 


3.016 (3) 


170 (3) 


Symmetry codes: (i) .1 


.y.z-1; (ii) x, y - 


- + (lii) 


x, y — 1, z- 





= 8.1003 (12) A 
8.5376 (12) A 
= 101.634 (2)° 
= 97.914 (2)° 



Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1999); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

The author are grateful to the Central China Normal 
University for financial support and thank Dr Xiang-Gao 
Meng for the X-ray data collection. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5074). 
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Comment 

4-Nitrophenylhexyl derivatives are studied in the crystal engineering and design of nonlinear optical (NLO) materials (Yaki- 
manski et al., 1997). Herewith we report the crystal structure of the title compound (I). 

In (I) (Fig. 1), all bond lengths and angles are normal and comparable with those observed in 4-nitrophenyl-hexyl-ureth- 
ane (Yakimanski et al., 1997). The nitro and methoxycarbonyl groups are twisted from the plane of aromatic ring at 5.1 (1) 
and 6.2 (1)°, respectively. In the crystal structure, intermolecular N — HO hydrogen bonds (Table 1) link the molecules 
related by translation along axis b<i> into chains. Weak intermolecular C — H - 0 interactions (Table 1) link further these 
chains into sheets parallel to bc<i> plane. 

Experimental 

The title compound was synthesized according to Wilshire (1990). Crystals of (I) suitable for X-ray diffraction were grown 
by slow evaporation of a chloroform-methanol (2:1) solution of the title compound under 293 K. 



C-bound H atoms were positioned in geometrically idealized positions and constrained to ride on their parent atoms, with 
C— H distances in the range 0.93-0.98 A and C/ iso (H) = 1.2(7 eq (C) or t/j S0 (H) = 1.5t/ eq (C). Atom HI was located on 
difference map and isotropically refined. 



Refinement 



Figures 




Fig. 1 . A view of (I), showing the atom-labelling scheme, with displacement ellipsoids drawn 
at the 30% probability level. 



Methyl iV-(4-nitrophenyl)carbamate 



Crystal data 



C 8 H 8 N 2 04 
M,-= 196.16 



F(000) = 204 

D x = 1.501 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2193 reflections 



Z = 2 



Triclinic, PI 
Hall symbol: -P 1 
a = 7.4269 (11) A 
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b = 8.1003 (12) A 
c= 8.5376 (12) A 
a = 101.634 (2)° 
(3 = 97.914(2)° 
y = 116.660 (2)° 

V= 434.04 (11) A 3 



6 = 2.5-28.2° 

|x = 0.12 mm 1 

T=298K 

Block, yellow 

0.40 x 0.30 x 0.04 mm 



Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

4507 measured reflections 

1686 independent reflections 



1539 reflections with/> 20(7) 
ic int = 0.051 

9max = 26.0°, 6 m ; n = 2.5° 

h = -9^9 
k = -9^9 
1= -10^10 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(/^)] = 0.074 

wR(F 2 ) = 0.162 

S= 1.26 

1686 reflections 
132 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = 1/[0 2 (F O 2 ) + (0.047P) 2 
where J P = (F D 2 + 2F c 2 )/3 
(A/o) max < 0.001 
Apmax = 0.21 e A~ 3 
Ap m i„ = -0.32 e A" 3 



0.2842P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U[ so *IU e0i 

CI 0.2798(6) 0.1171 (5) 0.4095 (4) 0.0645 (10) 
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I I 1 A 

rllA 


U.4UZ4 


U.ZZ&3 


A A 0/1 

U.4o4o 


A AA7* 

u.uy /* 




1 1 1 n 
hllr> 


U.ZS/1 


U.UUZ3 


A A 1 T» 

U.41ZZ 


A AA*7* 

u.uy 




1 1 1 ( • 


n 1 

U. Ij&Z 


n 1 nnc 

u. iuyj 


C\ A A 1 Q 

U.441V 


A AQ7* 

u.uy /* 




Cz 


U.25yi (4) 


U.ZyU4 (4) 


u.zzzy (3) 


A A A AA 

U.U4UU (o) 




to 


U.2433 (4) 


U.4Z34 (4) 


— U.U1 lo yj ) 


A Al^ 1 

U.U3M yo) 






U.Zo /U (4J 


A CQQ7 //I 1 

U.jW / (4J 


U.U / jU yj) 


A ATA 1 

U.UJyi yo) 




1 1 1 

hl4 


U.Z6DJ 


U.Dils 


a 1 on 1 


A A/1 "7* 

U.U4 






(4J 


U. /ZoU (4J 


A AAQI /"3\ 

u.uuy i (3 j 


A AT QA 

u.ujyy j 






u.z/yo 


U.8445 


U.U4&1 


A A/1 O * 

U.U4o^ 




CO 


U.Z3JJ (4J 


C\ f.HHA (A\ 

U.D / /4 (4J 


U.l /oz (3 ) 


A A177 /'^^ 

U.U3 / / yo) 




t / 


U.Z141 (Jj 


U.JU4Z (4) 


U.ZOOO {3 ) 


A A/177 ^7^ 
U.U4Z 1 \ l ) 




rl / 


u. iy /y 


A /I "71 fl 

U.4 /jy 


A 1 OA/1 

— U.3oU4 


A A^ 1 * 




to 


U.Z1 /3 (4) 


U.i lab (4) 


— U.loZO yj ) 


A A/1 1 C f~l\ 

U.U41 j ( 1) 




I I Q 

rlo 


n on 1 c 


U.ZoU / 


U.Z4UD 


A ACA* 

U.UjU 




M7 

JNZ 


U.ZZoo (4J 


A O 1 1 1 ( A\ 


a 7£7A 

U.ZO /U {D ) 


A A/17Q 

U.U4 /y j 




Nl 


0.2450 (4) 


0.2846 (4) 


0.0624 (3) 


0.0436 (6) 




Ol 


0.2673 (4) 


0.1340 (3) 


0.2437 (2) 


0.0538 (6) 




02 


0.2635 (4) 


0.4136(3) 


0.3310(2) 


0.0545 (6) 




03 


0.2327 (4) 


0.9584 (3) 


-0.1911 (3) 


0.0695 (7) 




04 


0.2176 (4) 


0.7718(4) 


-0.4139 (3) 


0.0733 (8) 




HI 


0.235 (5) 


0.187 (5) 


0.001 (4) 


0.059 (10)* 




Atomic displacement parameters (A ) 










U n 


U 22 


u u 


u 


u 


CI 


o.osy (3) 


0.073 (2) 


U.U4/0 \\-o) U.U4J yl) 


u.uzzy \ Y i ) 


A AT C 1 /I H\ 

U.U3 J 1 (1 1 ) 


C2 


0.0426 (16) 


0.0416(16) 


U.U^yi (14J U.UZ11 


A A 1 TO /I 0\ 

u.uiio yiz) 


A A1 C7 n a\ 
U.U1 jZ yij) 


C3 


0.0356 (14) 


0.0342 (14) 


U.UJoo ^14J U.Uloo [i-Z) 


A A1 AO (~\ 1 \ 

U.U lUo ^ 1 1 J 


U.UIZo yl 1) 


C4 


0.0481 (16) 


0.0400 (15) 


U.UZou yi-Z.) U.UZZ4 ylj) 


A A1 A£ /I 1 \ 

U.UIUO yVY) 


A AA/i/1 / 1 1 \ 

U.UUu4 (1 1 ) 


C5 


0.0458 (16) 


0.0310(14) 


r\ r\AA 1 /1 C\ C\11A (\ 1\ 

U.U441 y\-~>) U.UZZ4 ylj) 


A A 1 A 1 /I ")\ 

U.U1U1 yiZ) 


a aa/c inn 

U.UUul (^1 1 J 


C6 


0.0362 (14) 


0.0361 (15) 


A A/17Q f"\ A\ C\ CWQ *\ f \* 1 \ 
U.U4Zv (14J U.UIoj ylZ) 


A AAOQ (\ 1 \ 

u.uuoy (,i i j 


A A1 CA /I 1\ 

u.ui jU yiz) 


C7 


0.0567 (18) 


0.0455 (17) 


U.UJjo ^14J U.U3U/ 


A A 1 /I 0\ 

u.uizy (izj 


A A1 (\ 7\ 

u.uizy ^i2j 


C8 


0.0562 (18) 


0.0350 (15) 


U.U30J (14J U.UZ / I (,14J 


a a i 77 /i 7\ 
U.U1ZZ (,12J 


A AA C 1 /I 1 \ 

U.UUj 1 \ Y 1 J 


N2 


0.0539 (15) 


0.0430 (15) 


0.0545 (15) 0.0282 (13) 


0.0137(12) 


0.0194(12) 


Nl 


0.0675 (17) 


0.0398 (14) 


0.0324(12) 0.0334 (13) 


0.0155(11) 


0.0101 (10) 


Ol 


0.0864(16) 


0.0512(13) 


0.0429(11) 0.0426 (12) 


0.0242 (11) 


0.0254 (10) 


02 


0.0838 (16) 


0.0558 (13) 


0.0366(11) 0.0421 (12) 


0.0224 (10) 


0.0157(10) 


03 


0.106(2) 


0.0434 (13) 


0.0709(16) 0.0476 (14) 


0.0179(14) 


0.0174(11) 


04 


0.120(2) 


0.0758 (17) 


0.0552 (15) 0.0635 (17) 


0.0334 (14) 


0.0378 (13) 


Geometric parameters (A, °) 










CI— Ol 




1.444 (3) 


A U A 

C4 H4 


0.9300 




CI— H1A 




0.9600 


C5 — C6 


1.378 (4) 


CI— H1B 




0.9600 


C5— H5 


0.9300 




CI— H1C 




0.9600 


C6— C7 


1.379 (4) 


C2— 02 




1.200 (3) 


C6— N2 


1.456 (3) 


C2— Ol 




1.340 (3) 


C7— C8 


1.364 (4) 


C2— Nl 




1.350 (3) 


C7— H7 


0.9300 
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C3 — C4 


1.390 (4) 


C8 — H8 


0.9300 


C3 — C8 


1 394 (4) 


N2 — 04 


1.211 (3) 


C3 — Nl 


1.400 (3) 


N2 — 03 


1 .223 (3) 


C4 — C5 


1.370 (4) 


Nl — HI 


0.82 (3) 


p, 1 pi III A 

<J1 — CI — hllA 


1 AA C 


P /: PC IIC 

Co — CD — rlj 


1 1A A 
1ZU.U 


( \ 1 ni it 1 D 

<J1 — CI — hllr> 




p c p/T n 
C J — Co — C / 


1Z1.0 (Z) 


U 1 A 1 III D 

rilA — CI — rilr> 


1 AA C 


Cj — CO — JNZ 


1 iy. / \L) 


f\ 1 ni TJir 

<J1 — CI — hllC 


1 nn ^ 
lUy.D 


p-7 p/T XTT 

C/ — Co — JNZ 


1 1 O 7 p)\ 

llo. / (Z) 


II 1 A pi III/'' 

hllA — CI — hllC 


1 AO £ 

iuy.j 


P Q p-7 P/T 

Co — C / — Co 


11 0.3 (Z) 


[ I 1 n pi III/' 

hllr> — CI — hllC 


iuy.D 


p o p-7 I I "7 

Co — C / — hi / 


1 OA A 

izu.y 


<JZ — CZ — (J 1 


1Z4. / (3) 


p /: p-7 on 

Co — C / — hi / 


1 1A A 

izu.y 
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i iy.3 
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C4 — C3 — Co 


liy.3 (Z) 


P "J P O TJO 

C3 — Co — hlo 


1 1 A 1 

iiy.3 


P/1 pQ \T 1 

C4 — C3 — JN 1 


1Z4.U (Z J 


P, ,/| XT-) p. "J 

<J4 — JNZ — U3 


LZZ.o (3 J 


CR O, 1\71 

V O V J IN 1 


116 7 (0\ 

1 1U . / ^Z, J 


U7 IN Z V_-U 


1 1 Q Q (J\ 


C5 — C4 — C3 


119.5 (2) 


03 — N2 — C6 
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C5 — C4 — H4 


120.3 


C2 — Nl — C3 


127.9 (2) 


C3 — C4 — H4 


120.3 


C2 — Nl — HI 


116 (2) 


C4 — C5 — C6 


120.0 (2) 


C3 — Nl — HI 


116 (2) 


C4 — C5 — H5 


120.0 


C2 — Ol — CI 


115.7 (2) 


C6 C.3 C4 CD 


U.4 (4 j 


P C P/L XT'") p./] 

CD — CO — JN Z — U4 


1 7C A p>\ 

1 / j. 4 (3 ) 


\T i r^i r^A r^c 

JN 1 — C3 — C4 — CD 


1 7Q Q 


p-7 p/T XT'") p. /I 

C / — CO — JNZ — <J4 


-4.5 (4) 


r^l r^/i r^c r^/r 

C.5 — C4 — C5 — Co 


0.2 (4) 


( • z p/: XT'-) p. "j 

CD — CO — JN Z — U3 


-5.3 (4) 


r^c r^/; /~""7 
C4 — CD — Co — C / 


1 A f A\ 

-1.0 (4) 


p-7 P/T IvTT C\1 

C / — Co — JNZ — <J3 


1 /4.0 (3) 


/~m r'c ivn 

C4 — C5 — Co — N 2 


179.2 (2) 


/ ~v -> P ~) XT 1 PT 

02 — C2 — N 1 — C3 


3.5 (5) 


C5— C6— C7— C8 


1.2(4) 


Ol— C2— Nl— C3 


-176.5 (3) 


N2— C6— C7— C8 


-179.0 (2) 


C4— C3— Nl— C2 


3.4 (5) 


C6— C7— C8— C3 


-0.6 (4) 


C8— C3— Nl— C2 


-177.0 (3) 


C4— C3— C8— C7 


-0.2 (4) 


02— C2— Ol— CI 


0.8 (4) 


Nl— C3— C8— C7 


-179.8 (3) 


Nl— C2— Ol— CI 


-179.2 (3) 



Hydrogen-bond geometry (A, °) 



D—H-A D — H 

C7— H7-02' 0.93 

C4— H4-02 0.93 

CI— H1B-04" 0.96 

N l_Hl-03 m 0.82(3) 



Symmetry codes: (i) x,y,z-\; (ii) x,y-\,z+\; (iii)x,>M, z. 



R-A D-A D—H-A 

2.57 3.471 (3) 163 

2.30 2.892 (3) 121 

2.53 3.324 (4) 140 

2.20 (4) 3.016 (3) 170 (3) 
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